
0
US EPA Standard Three Species Aquatic Life Toxicity Tests

&quaff© Life Toxicity ia Stormwzter Runoff to Upper Newport Bay,
Ceriodaphnla - Zooplankton - fish food

Or=age County, California: Inifi=l Reseitsz
Pimephales - Fish Larva

O. Fr~i L~, PhD, PE, DEE Selenastrum - Algae

Toxicity Test Results for San Diego Creek:
Scott Taylor, PP- Standard Three Species Test

Robert Bein, William Frost AssociaZes
~ CA Sample Collected on 10/30/96

J.~ IF)7 7-day Ceriodaphnla Test
Treatment Reproduction % IVlortality

F, xe~e Sununar~ (neonates/adult)

Aa Evaluadoa Monitoring based water quality cvaluadon and mansgcmcnt mean standar.d error .
Demoestration Project has foux~l that stormwa~’runoffdudng th¢ ~!I of |996 that entered Lab Control 24.6 0.93 0.0
Upper N©wport Bay in Oranse Coumy, Calffon~ via Sea Diego Creek was idghly toxic to ........
CeHo~ph~=. ^pproximat=ly iudt" of this toxicity i-~ ~y du= to diaz~on, San Diego Creek    0.0 0.00 100 (24 hr)

n=offw==ts. The d=7 ~ flow in San Diego Cr=ck dudag =dy Nov=mi~r ! 996 was 7-day Pimep.ha/es Test
=~-toxi= to Ce~k~z. Treatment Growth (rag) Mort .ality (%)

TI~ wa~r quality significanc~ of this toxicity in terms of adv~ly impacting the mean standard error mean standard error
dssignatad b=tcflci=l u=s of San Diego Creek and Upper Newport Bay is poorly understood. Lab Control 0.470 0.01 0.0 0
There is sufEcient toxicity to be potentially advexsc to aquatic life with~ the Creek and Bay.
Beginning ~uly 1, 1997, a US EPA 20~(j) granz will provide funds to enable studies to be San Dle0o 0.473 0.02 0.0 0
conducted of the fate!pezsist~cc of rile’non, chlorpyrifos and mcthomyl toxicity in Upper Greek
Newport B~ waZe~. The results of these studies will provide the database upon which to
make a decision on whether the toxic puls~ of stonnwatcr that enter Upp~ Newport Bay 96=hour Selenastrum Test
aze likely significantly adverse to the aquatic life resotur.es of the Bay.

Treatment Cell Count (x 10’)
Approximately 63,000 pounds of diazinon and chlorpyrifos arc used each year in mean standard error

Orange County’b~ commercial pesticide applicatozs. Most of this use is for urban structural ...
and landscape pozposes. In addition, another 60,0O0 pounds of diazinon and cblorpyrifosLab Control 138.2 10.6
~overthecouater~esdn~,edtobeu.~edby hom©owr~nfor=oundth~homeand San Dle0o Greek 450.3 7.3

Lee, Q.F. mad Tsy~’, S. "Aquatic Life Toxicit7 in St~mw~/er Rmtoffto Upper Newport Bay,



Toxicity Test Results for San Diego Creek: San Diego Creek Base Flow Studies ~
Additional Cerlodaphnla Testing

MonitortngSan DlegoCreekbetweentheTwoMonitorsd
Sample Collected on 11/21/96 Storms Showed That Creek Waters

96-Hour Ceriodaphnla Dilution Series Were Non-Toxic
Treatment          % Mortality for each day of the test Had Low, Non-Toxic Concentrations of OP

1 2 3 4 Pesticides dudng Dry Weather/Base Row
Conditions

Lab Control 0 0 0 0

Lab Control + 100 pg/L PBO 0 0 0 0 Toxicity Associated with Stormwater Runoff

San Diego Creek 100% 100 100 100 100

San Diego Creek 65% 100 1 O0 100 100 Composition of San Diego Creek Stormwater Runoff
San Diego Creek 65%+ 1 00 1 O0 100 1 00 Sample Obtained on 11/21/96
100 pg/L PBO

Pesti©lde Appl (GC) UCD (EMSA)
96-Hour Ceriodaphnla Dilution Series Dlazlnon 540 359

r~.

Treatment % Mortality for each day of the test Chloq~dfos 130 133 ¢)

1 2 3 4 Pendimethalin (Prowl) 450 ~

Simazine 3200San Diego Creek 50% 100 100 100 100 ! Carbaryl 9(30 ’~’
San Diego Creek 25% 100 100 100 100 Methomyl 2000 ~
San Diego Creek 25% + 0 45 100 100 Malathion 90 I
100 pg/L PBO ~

San Diego Creek 12.5% 0 100 100 100

Estimated Toxlcltles of Selected Pestlcldes
(Concentratlons In ng/L)

Toxlclty Test Results for San Dlego Creek:
Pimephales Testing Pesticide Bailey et al. Foe

96-hr LCS0 96-hr LC50Sample Collected on 11121196
ChZorpymce 60 100

7-day Pimephales Test Diazlnon 450 500
Treatment Growth (mg) Mortality (%) Malathion 1400

mean standard error mean standard error Methomyl 5560

Lab Control 0.498 0.006 0.0 0.0 Carbaryl 3500 - 5200
SimazineSan Diego 0.477 0.014 2.5 2.5

Creek Pendtmethalin (Prowl) - -



¯ ¯Cause of Toxicity a~ Risk Assessment of Diazinon in the R~_.Pq’amento-San .... Joaquin Basins

Based on ELISA, PBO Testing, and Chemical Analysis, Table 11. Combined toxicity database. Acute toxicity (EC50 and LC50 concentrations,
Determined Some of the Toxidty Is Due to ng/L) of dia~non to aquatic organisms. N=number of LCS0 or EC50 values

Diazinon - Urban Pesticide Included in geomelxk: mean. Data from EPA (1995), Mencord and Cox (1994),
Chlorpydfos - Urban Pesticide and AQUlRE (1995).
Methomyi - Ag Pesticide Ecso or LCS0

Common Name             Mean. ha/L)         N

About Haft of Toxicity Due to Unknown Causes ~,ammatu= iasciatus Amphipod 200 1

Cedodaphnia dub~ Daphnid 493 3

Daphtda pu/ex Daphnid 778 3

Daphnia rnagna Daphntd 1020 1

Water Quality Impact of Aquatic Ufe Toxicity ~ =r..~,= Dap~d 159o 2

Depends on Gamma= ~ Amphlpod 2000 1

Acat~ tonsa Copepod 2570 1

Magnitude of ToxicitylDuration of Exposure Relationship Relative to the ,’V~my~m~tcedi= Mysld 4150 2

Sensitivity of the Test and Reid Organisms ~ bahia Mysld 4500 2

Event-Mean Concentrations Not Valid for Characterizing Water Quality ooeon ~terum Mayfly 7800 1

Impact of Chemicals & Toxicity Orconec~= propinquu= Cray~h ISOOO

Must Relate Toxicity/Duration Relationship for the Test Organism(s) & ,~oneuria n~ra~ stonefly 18000

Key Ambient Organisms A,~=~== communia Amp~ipod 21000

Areal Extent of Toxic Concentrations & Rate of Change of Toxic Conditions ~y= do/k:/x~na~us Goby 23400 3
Toxicant Transformations BesUs intennedius Mayfly 24000 1

Dilution of Toxic Concentrations Due to Mixing p~onatcy= caabrn= stonefly 2see0 1

Paiaemonetes pugin Shrimp 28000
Characteristics of Toxicity Penaeus az~c~s Shrimp 28000 1

Rapid- or Slow-Acting (1 or 4-day)" ser*~ q~lqueradi~a Yeilowtatl 40000 1
Species of Aquatic Organisms Impacted ~ pa~ Mayfly 44000 1

Rsh, Shellfish, Zooplankton, Algae Physa wrm SnaZ 48000 1
Importance to Water Quality & Society Leste= congene~ Damselfly 5O000 1

G/m~ punctata Green fish 947OO 2
Ott~trum atba~um Dragonfly

140000

Leuctscus k/us Gotden off 15OOOO 1

Mug~ cepha~us Mullet 150000

Garnmatus iacus~ri= Amphipod 194000 2

Lepom~ macmch,¥u= Bluegill sun~h 204000 1

Mugtl cumma
Whll= mullet 250000



¯ ¯Test Condltlons Conclusions
Must Consider Physical, Chemical, Biological Characteristics of
Toxicity Test Relative to Those Experienced by Key Ambient- Evaluation Monitoring Provides a Technically Valid Basis for Cost-
Water Organisms Effective Pollution Control

Should Match Laboratory Exposure to Reid Conditions in
Follow-Up Testing Evaluation Monitoring Is a Readily Implementable Approach That Can:

Interpretation of Toxicity Test Results Complex - Yes, But: Define the Real Water Quality/Use-Impairments in Receiving
Far More Reliable Than Estimating Toxicity Based on Waters for Stormwater Runoff
Chemical Measurements

Determine the Water Quality Significance of the Use-Impairments
Chemical Approach Has All the Interpretation Problems of
Toxicity Testing in Addition to the Need to Evaluate Whether the Determine the Source of the Constituents Responsible for the
Regulated and Unregulated Chemicals in Sample Are Toxic Use-Impairments

Provide a Technically Va~id Basis for Formulating Cost-Effective
Urban OP Pesticide Toxicity -                   Pollution Control Programs

Water Quality Issues

¯ Only Toxic to Ceriodaphnia, Others ?
¯ Importance of Ceriodaphnia-Like Toxicity Sensitivity Conclusions

to Upper Newport Bay Waters
¯ Additive Toxicity Occurrence of Urban Stormwater OP Toxicity to
¯ Stormwater Runoff-Related Ceriodaphnia Does Not Necessarily Mean That There

Shod, Pulse Toxlcify Will Be Use-Impairment / Adverse Impact on Water
¯ Impodance of OP Pesticides to Society Quality
¯ Political Power of Pesticide Companies & Ag

Interests Need Detailed, Site-Specific Investigation to Evaluate
Water Quality (Use-Impairment) Significance of the
Toxicity

Best Done in Evaluation Monitoring ProgramSuggested Regulatory Approach
Framework

WRCB, Regional Boards, Regulated Community,
Environmental Groups, & the Public Should Develop an
Approach to Acquire the Information Needed to Define
the Water Quality Significance of Aquatic Ufe "Toxicity"

Need to Appropriately Implement WRCB CTR
Implementation Approach for Defining Significant Water
Quality Impacts Due to Toxicity


